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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high resolution 
optical encoder which can form a small spot using a 
semiconductor laser light source emitting a light with low 
divergence. 

SOLUTION: A microlens 4 is formed monolithically on 
the surface of a surface emission laser 1. Assuming the 
focal length (f) of microlens 4 is f=ma2/2X (a is the width 
of light emitting window and X is the wavelength of laser 
light), m<2 is satisfied. Light transmitting parts and light 
shielding parts are arranged periodically, at a constant 
pitch, on a scale 2 disposed movably with respect to the 
surface emission laser 1. A light receiving element 3 
receiving the light transmitted through the scale 2 is 
disposed on the opposite side to the surface emission 
laser 1 with reference to the scale 2. 
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[0 0 5 5] £©fHJS^T«> B^3t¥^*ftl^— !f© 
V»Ttt. — B.l£*«o&3e*il3tt-r*fc«>fc, NA©^ 
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m^mmm^ztiz. xr&<D*^yx\zu> 

[0 0 5 6] d©gyg^te, *»HJ^Sii^CDX>a 
5 Xtr— )We—&\z$i UTSfi-eftUS-g-KioVi 

Tt>, is— ©**©#»©#& tra st-^. 

[0 0 5 7] #fgBJte> Jij£©iaigCD»*KW»ISS* 

[0 0 5 8] 1 . (Jftj£) •fojtti-m 
HC, U^XS^y U5/y^K»J*bfc*i»#:^— !f3t 20 

a, ti%©ifcg*A, U->X©H^gt£f\ 
X©B#T*£n, V->X^j2©^ffl« © 

f =ma' /2 A 

n' A/ (n-n' ) a^m<2 

[0 0 5 9] (ffUH • jSj^) B^StE tffr 6 ©tt tti b' 

m.mvrzm^z\t. mmm-v<Dx-^y hm&m&ytu— 

BfSftl'-- tfWltmBdl^X^y U->y^K^J5KT 
SdtKioT. l^XOjftjiMMttlE©**®-?©;* 

aMftgT&S. — J&lcBfgftk— tP©&f 

(HP*) S*#<-r*di:3&«a*r. P>XfcJ:** 40 
#a*Jt«»*L<fc*. ««-lcJ:t>T«. U>X£&m 

i*fi<ntNA*«*e<&si«, cLnjcbRB**** 

0, w&ytu— tf<Dma<ia&u>x<Dmm¥'&cD=.fe\z 

»-g-fca&3. Cft66#IL. ±E©*fl ! ©l'>XStt 50 
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ffltftH SillW&l*W&&©$efflT?5SigKV'>7:©S& 
3£%V— !f*BlC ; £y'J>'->^lCfgfiKbTV^©-C & 
[0 0 6 0] 2 . £ 1 «l:E«Ofi#I/- * 

[0 0 6 1] (fp/H • fg 1 3ST3zB^ 

fcflUfl, 3&***-*©8;£5£Ttt**j8*, S&K®3S#l' 
— !f ©aHR«»m®K^>X*»J«bTV»* ifcCi 
0. ifc©J;5*:»*3&»**. "TtefeS. SSBBfcl/— !f© 
*«{M£fffl®«. *»5?-©il*«W»&afcK©JJt;£$MI| 
ftTHSfcfcl;:, £©W»;i|*ffl#te&£f§gEJ£a*oT, 

%mm\zmmzv>x\zAM-tz>z.t\zu2>. for, 

X#y h***S<fc**«, SSBfck— !f©4*tt±atttijfc 

Sir«±PS*^ofc©tC*fb, ##t££Ttet£3fc=fc 0 t> p 

[0 0 6 2] 3. GH|j£) »UHSfctt»2«K:E*3 

A^d^6 0 (xtm) 

[0 0 6 3] <«UH • ^jfcfcTrtt. S§ 1 Hlfefcte 

3g2JgTj£^fcfe/H • M)i«*©**STtti*!l«, £ 
t\^\ZlsafCZ, *#I^Tf5E^fc«t'5^:B%JtU— tf^rffi 

[0 0 6 4] 4. aSl«&V»b*3 9iKiE«aF 

»u 3t©s»**&ttaia**»H«iwfcasfl:-r*j;5 
ir»j«snfc^4r-jn&. *©— «*mEje«*»5©* 

[0 0 6 5] (f^ffi • mm VyXttJ U 

tiLLfz^mtti'— ?%m*®.m?z>z.h\z£.r>T. xt 

— J1/±IcS©/J^v^tJ?-> h^jgjSL/, X-!r—)l>fr£><D 

m}&yt, Kmyt±rc\^myt^ta-r^z.tiz^x. 
xy-;p©^«ja*aij^-rs. ci©^jc, mmyeu—*f 

tf ^^©/h^V^X^-^^^fflLTfcSfiUM^^^x 
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[0 0 6 6] 5. <«j£) #4WCffi«©#*5Sx>3 

ftp, Q^^Tft^-^n-^ne, t/xtbfct^fr, 

f A/acos £><p^3 f A/acos 0 
(fib, -7t/2<6><7t/2, -7r/2<»J><7c/ 10 
2) 

[0 0 6 7] (flsfl! • JB4^tra*lC, A£M*flg 

©x^-y^ST^-a. ht, xy-;vs±To 
^i^bfc^^T«, #e,nsx>n-ym^^s«iE 

[0 0 6 8] 6 . m&) fH 4 «fcE*©3t**x > a 

#tcpt*t2-r^>) , *Jtaxy-;u®±T, tfy^ft 

P£Sit&fc!-.y^:£ft£Q (£TF, ^JUh;i/Q£*KQ 

ftp, QtDrs.TA^ti'ene , ^tifeiti:, 

3fA/acosKc^l (mm) 
(fib. -7t/2<6»<7r/2, -7t/2<Tf<7C/ 30 
2) 

t$r#^t-rS3t^X>n-^ 0 
[0 0 6 9] (flsJB • *4^tra*K» A^flg 

©x>n-^^T^-5. C IT, X^-;«±T!© 

h^«**#A^nfct€r»c, £ tutors x — 

;Hfy^O»W-tJ;oT, X>3-yfi#©^tt^, -ft 

p tt 1 mmgSftTtlSS-CtS. 
[0 0 7 0] 7. (*J*) »5JSteffi*«Mt*iCx>a 

-yir^SViT, *dr-;Pfc!y^£p, X-ir-^a-hTT. 
^-^©fcfy^ftfc^ wwp (£TF, ^mup£ 
¥lCPt*IS-r§) , mIfSX^r-;P®±T, tfy^ft 
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ftp, QofttflSfft^ne, *ti/ftt«c. 

P=2 f A/a c o s 6> 

(fib, -k/2<8<k/2. -k/ 2<ii><K/ 
2) 

[0071] -mm &4mtmmiz, m#mm 

<Dx.ya— ¥fimw.~z%2>. HT, x^r— ;u®±t© 

;nfy^o»w-Kj:oT. x>n-y{f-st©ftm^\ It 
^©#«d*#«>fcf»«fc^ffia*ifejfe3fts. 

Ttt, »Sn*x>3-^fi^#K«jEK&K:iEV»#tt 

fg**-r«x>n-y*f|.sc:t**nlfigT»-5. 

[0 0 7 2] 8. (MA) iB563t*J»*W-1f*E#rt 
iCiJjtb, jffllEE#*BifclB— ©*l*£*a*l!W. iS% 
^•fltl^-lfi:. UMHJg— ©*3fe*Rfc©IBIC»r:© 

myt^m&mn. mmm=.<DMyt^mz^xmyt^n 
itxamzmttiis, 3tm*«3&»WEiBz:©#yt*g!:©a 
=t 0 < &*ffi«icfwejR-©«3t#a&s«b, 

[0 0 7 3] • 3Sjft) ®»3t y©»Hi3t*SIS 

r:©m^#©»rJ:oT-H.m^b, a&KfcTcSHRL 
fctt^^JB— ©jfe3tt*RSE«UTi:niCJ:0^y-;W 
*Hfc#ytebTJ(M*U *$—;i^5©8ii3te. E3*3te 
*fcttE*f5tt**m-r*c:tlcJ;-3T. t.^-;p©^«i 
t^i^TS. £©*§£-, B*W*6»iH-r*R©3t»3[ 
&D. SI3tWf©XJl?y h«&/M3< LT»« 
fig £ft±£ &£W£%S»i5&£B©fil;:J|l 

»asc^»»iSE©iatflk/MBfci¥s x.s e 1 j&*BjaBTr* 
*. ftn©j|yt^8i:t«t-3T— fi»3tLfc3fc* 

KiSt^-ti-TViSClicfcD, l=ftil^©lHl&f©*-»rJ;€>*-g- 

©iutt^at»-©iyt#a©ifliH«/hs < -r* n t ic 

/jN^©X>n-y$r«figT-5I<i:^oItg-CS-5. 
[0 0 7 4] 9. («A) *8 WdE*©3fc965SX>3 

^x>n-y„ 
[0 0 7 5] (fp« • &£) l^— !f3KS»-©#»t#S 

©*3t#g:^gaebT z\n\z J: D x^— ;u*BK*3t b 
TM*fb. x^r— ;^6©aa>fc, SW^*fe«(flISf^ 

*. ^8^,h|^^tc. E#*»6a*wr*iR© 
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S*TV»*ctJ:t), #tttlJ6©lsl«r©*K.k*»dfcH: 

[0 0 7 6] 

[f£0J©8im] tAiirai^fci'pJc, #|S9iK:j;fttf, 
«e*0®j«)fcU— tfit) fcfc*-A©j£**t) ^ 

[02] Ha*aau& s FHa*»iHF»fic«fcojK*»*« : 5 t 

[13] 7\/^)\> (Fresnel ) @gfi7 7')>*-7 7 
- (Fraunhofer) mtf S»*»WC*»fc»**S-ri'' 
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[0 4] JB— ©fJJfi©»»K:±*3t^Cx>3 — ^©* 
[0 5] H4C*V»T, ^-)^^m<D^^Z^W]L 
[06] Wftl^y-JUfy^p. 4flgttl*IE£ft;SflA 

[07] H4KSbfcV-f^P^>X©f^3tt*ffiSlftfl 

•T^fcJ6©0-CS-5„ 
[0 8 ] ;wx-jr-;nf yttfalZM^T^&K 

io *iCx>3-^©«^*s-rHTr**. 

[0 9] xir—)lib^-y—)lify^0]izm.^T^li>] 
[010] JBn ©Hffi©^Hlc«t^7t^x>D-^ r © 

[011] m=<Dm:M<oMm\z£.z>yt¥i5.x->^-y(D 

[012] 6-043656 ^fcllB^StlTV^ 

20 [01 3] ffi^©ftM£^fcx>a-^©#tj&£5?rr 
[«F#©K^1 

l-S»JtI^— 9 s . 2-xy-;k 3-S^^T, 4- 
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